Dynamic visualization of lymphatic channels and sentinel lymph nodes using intradermal microbubbles and contrast-enhanced ultrasound in a swine model and patients with breast cancer.
Sentinel lymph node (SLN) identification using intradermal micro-bubbles and contrast-enhanced ultrasound (CEUS) has been recently reported in swine models and patients with breast cancer. The objective of this study was to investigate the dynamics of intradermally administered microbubbles as they travel to draining SLNs in pigs. We also performed a detailed study of the passage of microbubbles through breast lymphatic channels in a small group of patients with breast cancer. Nine anesthetized healthy pigs were used for the study, and 5 female patients with primary breast cancer were recruited. Pigs received intradermal injections of a microbubble contrast agent in several territories to access lymphatic drainage to regional lymph nodes. Patients had periareolar intradermal injection of the microbubble contrast agent. Ultrasound examination was performed in the real-time contrast pulse sequencing mode with a commercial scanner. Sentinel lymph nodes were identified rapidly (<1 minute) and consistently in pigs. Intradermal microbubble injection and CEUS were found to have perfect concordance with the Evans blue dye method in locating swine SLNs. In all 5 patients with breast cancer, the microbubble contrast agent entered breast lymphatic channels and traveled to draining ipsilateral axillary SLNs within 3 minutes. Intradermally injected microbubbles traverse readily though lymphatic channels in pigs and human breast tissue. The ability to rapidly identify SLNs in the diagnostic period would enable targeted biopsy and may facilitate preoperative axillary staging in patients with early breast cancer.